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(57) Abrége/Abstract:

A mobile communication system and others having a structure for realizing a network seamless for effecting a roaming between
different kinds of networks; a contents seamless for effecting a conversion between different kinds of codes or media; and a
device seamless for allowing the utllization of an optimum Input/output device according to an environment. This mobile
communication system detects a variation, such as a variation of service environment, with respect to any objects, for example,
mobile terminals, notifies at least one of the apparatuses related to that variation of the detection result, modifies the resources
constituting the network so that they can cope with the new environment, and effects a switching therebetween. This realizes the
construction of a seamless network that automatically eliminates a seam (limitation) associated with the foregoing variation as of
service environment.
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ABSTRACT

'he prasent inventionreiatras tronamabile communication
system comprising a sStructure for realizing “etwork
seamless” for roaning between ditterent kinds nt natwnrks,
“contcnto gcamlcoo” for converting different kinds of
encoding or medlia therebetween, and “device seamless” tor
making it poseible to utilizc optimum I/0 deviceas in

conforwily (o gurzoundisnng environments. This moblle

communication system detects a change in an environment in

use concerningancabject suchasamnoblle terminal, fuL exauple,

notifias aF laast nne apparvatus ,relating to the change of
the zcoult of detection, cets variocus resources constituting
a network in conformity to a new environment.,, anad switchas

them. Thiomakco it poocible to construct a seamless network

whlch automatically ellminates sSeams (restrictions)

concerning changes in the environment and the 1like.
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NESCRTPTTON

Mobile Communication System, Resocurce Owitching Method
therefor, Netwark Contraol Apparatus Tnaiiuded tn Tha Same,
and Nctwork Control Method
Technical Kield

The present inventionrelatee toamobilo communication
system, a resource switching method thereof, and a network

control apparatus and network control method included i1n

the same.
Background Art

Conventional mobile communication systems have been

reallzed as information providing svstems in which users

operate moblle terminals (mobile stations) so as to connect
them to thie Inleruel and browse, via Lhe mobile Lerminals,
web intormation provided hy WAWN servers. Fxamples nf sich
information providing systems include i scheme service
(service name) provided by NIT DoCoMo, Inc., and the like,.
Disclosure of the Invention

The inventors studied the couveunliondl moblle
comminication systems and, as a result, havae found the
fellowing pi:oblems . Namely, while browsing information via
amoblleterminal concerninganintormationproviding servica
in the convontional mobilc communication syoctcms, a user
cannot interchange visual Information and audio information
with each other without manually switching contents cvcen

when images shown on & display beconme 1nvisible due to the
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surrounding darkness, thae user rides on a train or bus,' and

so forth, for example. In other worde;, there have been no
mohi le commini catinnasystemaswhichcanbrowsewebh information
items providedby WiAW serverswhile switching them in response
to environments in which mobile terminals are used.

Also, there have been no mobile communication systoms
enabling contents tobe automatically switched, for example,
when a user browsing informationviaamobile terminal changes
the terwinal Lo Lrowsing inlormwalion. Furlhier, Lhere Lave
heennomobile communication systems whichcanbrowse natwork
resources while switching them according to contents to be
browsed, for example, in the case where provided contents
are changed from visual informatlon teo audic infoxrmation,
ultless d4 user browsling information via a mobile lLerminal
manually switechas tha network resources.

For overconming the above-mentioned problems, 1t is an

object of the present invention to provide a moblle

communication eyetam  compriscing a ctructurc for
autvmalicadlly eliminaling vdrious seass (geslricliouas) ln
moblle communications and making it possil‘ole to construct
a secamless networkwhich can respond to environmental changes
and the like, a resource switocohingmethod therefor, a network
control apparatus included in the same and a network control
method.

For achicving the above-mentioncd objcct, the mobile

communication system according to the present JIlnventlion

- - - ¢ f e c— c—
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comprises, At least, detecting means, reporting means,

setting meana, and awitching mcons. The detocting means

detects at least a change inanenvironment inwhich an object
to be inopccted oxiots and a ¢change in a capability of the
obiject to be inspected. The reporting means notlfies al one
or mora apparatiuses ralating to the change detected by tha
delecling means ol al leasl u resull vl Lhe delection. The
setting means neawly sets at learf ona ot A network resource
and an information format inconformity to the change detected
by rtha dareacrting means. ‘then, the switching means switches
the network rcoource and information format into a content
sel by Lhe selllug means.

In the mobile communication system comprising the
configuration mentioned above, the object to be inspected
includes at least one of a communication terminal,
trangmiscion mcanc foxr a rodio arca, and tranemiesion means

within a network. The network resource lncludes al leasl

one of a wireless communication channel, a
transmitter/receive:, a Jline within a network, a
conmimication nade apparatius, a comminicat.ion terminal, an
information awitching apparatus, ond on information
converting apparatus.

In the mobile comuunication system according to the
present inventlon, the switching means includes informatlion
converting apparatus which carries cut, as the switching

of lnformation format, changqling of medla (sound, imaye, Lext,
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etc.) transferredover anetworkor changing ofatransmission
quality in the same media such as encoding schene and encoding
rate. Here, the information converting apparatus includes,
at least, a network interface section, an information
converting section, and a control section. The network
interface section transmito/reccives informotion to/from
a resource constituting a network. The information
convarting section convaerts the format of information
capLured by wayof the nelwork Lilerfuce seclLlon linlo auothier
format, and transmite thus converted information onto the
networkbywayof thenetwork interface section. The control
section nontrols the information converting section

according to an instruction from a network control section

controlling the network.

The network control method according to the present
invention successively executes a receiving step, a
determining step, and a controlling step. tiere, TtThe
recciving ;:ztcp recclves @ detection report of a2t lcast one
olfachange lnaneavironmenl inwhlchanobleclh Lobe saspecled
exists and a change 1In a capability of the object to be
inspected from the object to be inspected. The determining
step determinesg at least nne aof a netwark rasonrce and an
information foxrmat suitable for the change apecified by the
detection report received trom the object to be inspected.
The controlling step controls the objcct to be ingpected

concerning at least one o the determined network resource
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and information format so that thae object conforma tn The
detected change. The network control apparatus realizing
such a netwark control method comprisas receliving means,
determining meana, and control means for executing the

> receiving step, determining step, and controlling Sfepr
recaopectively.

‘he resource switching method o¢I €the mobile
communication system comprising the structure mentloned
above comprises a delecling slep, « tepurting step, a setting

10 step, and a switching step. The detecting steb detects At
least one of a change in an environment in which an objcct
to be inspected exists and a change in a capability of Lhe
objoct to be inspected. The reportingstapnotiflesat least

one of apparatus relating to Lhe change delecled Ly the

15 detecting means nf a result of the dataction. The setting
step newly sets at least one of a network resource and an

information format in conformity to the change detected byv

the detecting step. Then, the switching step switches the
network resource end lnfortmalion furmat into & content newly
20 set by the setting step. Specifically, the switching sftep
includes, as the switching of information format, a step
af changing media (sound, image, text, etc.) transrerread

over a netwerk or changing a transmiocion quality in the

same media such as encoding scheme and encoding rata.

29 In the mobilec commuriication syetem according to the

present invention and the resource switchingmethod thereof,
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as mentioned above, whaen a change in an environment in use

or the likeconcerninganobject isdetectedinanyof apparatus

in the mobhile cammunication system, e.qg., amohi la tarminal,

an information proceasing apparatus connected thereto, a
node within a nertwark, and a node connected To The netwark,
the change in environment oxr the like is reported to at loast
one apparatus relating to the change, and varilous resources
are sat up in thus notifled apparatus so as to respond to
Lhe new envirommenlL or Lhe llke and swilched., Tlhius, Llhe
mobile communicationsystaemandtha rasource switchingmethod
thereof automatically eliminate various sSecans
(restrictions) in mobile communications, thereby making it
poeeiblo to conetruct a geamless network which can raspond
te various environmental changes. Najuely, Lhe moblle
communication system and the resonrca swirahing marhod
thaereof enable “network seamless”’ for roaming between
different kinds of networks, “contents seamless” for
convertingdiffercnt kinds of ancodingormedia therebetweaen,
artd “devlice seamless” [oz aagking L0 possible to utilicze
optimumI/Odevicesinconformity to surrcundingenvironments.
Also, such a configuration efficiently detects changes in
elantromagnatinrwavaenvironment's inwireless areas, changes

in environments gsurrounding terminalg, changes in

capabllitiles ol termlinals, changes ln transmissionnetworks,

changece in provided contents, and the liko.

Here, “transmnisslion means for a radlo area”“ raefers to
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a WwWirelcos communication channel for transmitting

information, apparatus Tor transmitting/recelving
information in this channc¢l, and the like. Setting
parameters of the wilreless communication channel vaxy
5 depending on wirelass access schemes. In FDMA schema, for
example, the wireless clidunel is ztepresenled Ly da rfdadio
frecquency. It is ropresantedby a radico frequency and a slot
number in TODMA scheme, and by a radio frequency and a spreading
code in CUMA scheme. On the other hand, “transmission means

10 within a nctwork” io a line connecting communication nodes,

and includes various schemes such as sTM, ATM, and WDM. A

communication node apparatus for carrving out communications

by a line, and the like are included in the “transmission

meanswithinanetwork.” Rirther, “natwnrk reaonree” rafars

15 to transemiesgsion moane for tranomitting information, for

example, such as wireless communication channels,

transmittars/recaivaers, linas within a natwori,

communication node apparatus, comuunication terminals, and

The like. Information switching apparatus, intormation

20 converting apparatus, and the like are alag included in the
“network resource.”

Embodiments according to the present invention will

Lecune muece [ully underslood [rom Lhe deltailed descripliorn

given hereinbelow. These embodiments are given by way of

29 illustration only, and Llhus should ot be cousidered

limitativae of the present invention.

—
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Aleo, further scope of applicability of the praesant

laventlonwlll become apparenl frowm Lhe delalled description
given hereinafter. Howevaer, it is clear that the detailed
descriplion and specilfic exdawples, while indicating
preferraed ambodimaents of thae invention, are given by way
of illustraticon only, and varicus changes and modifications
within thea spirift and scope of the invention will become
apparcnt to thosc skilled in the art fram this detalled
description.

Bricof Doeoription of the Drawinge

!'.Lg'. 1l iy o didygcsaw shiowiny «i1 exauple of schematic
contiguration of the mablle communicatron systram acacording
to the present invention;

Filg. ¢ 1is a block diagram showing a schematic
configuration of the NW contrecl section 102 shown in Fig.
1;

Fig. 3 s A blork diagram showing Aa schematic
configuration of the communication terminal shown in Fig.
1;

Pig. 4 ie a block diagram showing a schematic
conflgurallon of Lhe Informatlon Lermingl shown in Fig. 1;

Fig. 5 is a block diagram showing a schematice
configurai:ion of the information converting apparatus shown
in fig. 1:

Tig. 6 is a table for explaining an example of

infarmattion conversion carried ot in the intoarmation

+ RN e e = - . i
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converting apparatus shown in Fig. 5;

Fig. 7 1s a chart showing an example of communication
sequence in a case (media conversion) where, in response
toachange inanenvironment surrxounding a terminal, contonte

A transmitted othe terminal are changed fromtext information
te audio information in the mcbile communication system
a::cordinq to the present invention and the resource swltchling
method thereof;

Fiqg. 8 is a chdrl sliowliy an exauple of communication

10 saquence ln a case where tha rate of an image cnran is changed
in response to a change in a8 wireless cnvironmont
(Transmissioncapanlility) inthemoblle communlcatlon sysLeun
according to thoe present invention and the resource switching
method thereof;

15 Fig. 9 is a charf showing an axample ot communication
segquence in a case where media and tranamiasaion mcong for
contents é.re changed in response Lo achange in an environment
surrounding a tcrminal in tho mobile communication system
according to Lhe presesl Luvenlioundiud the rescurce switching

20 method thereof; and

Fig. 10 is 2 view showing an example of image rcalizing
avideo conferenre eamploying rthemobile communication system
according to the present invention.

Baat Schamas for Carrying out the lnvention
25 In the following, cmbodiments of the mobile

communication svstem according to the present inventlon and




- 10

15

20

CA 02392007 2002-04-09

FP01-4006-00

the resource switching method thereof will be explainedwith
referencetoFigs. 1tol0. Inlheexplanationof thedrawings,
parts and constituents identical te aach other will ha
referred towilh nunersals vr letters identical to each other
without rapeating their overlapnping dascriptions.

Fig. 1 is &2 diagram showing an example of schomatice
configquration of the mabite communication system according
to the present invention. Thies mobile communication system
comprises, at least, a network NW1l00, lunfoswatiovi
communication tecrminale, an information converting

apparatus 400 conneclied Lo Llie network NW100, and a contents

server group 500. The intinrmationn commmication terminals
include a separate type information communication terminal

250a constituted by a communication terminal 200 and ad

informationterminal 300 ¢connectedtharete, andanintegratred
information communlicaliouin Leruwinal 2%0b in which they are
intagrated together.

The network NW100 includea an NW control section 102,
awireless interface section 104, a service server inlvrface
sgection 106, and a gateway section 108; connacts the
communication termlinal 200, Iinformation converting
apparatus 100, and contents server graup 500 tno each other:;
did swilches lines and packets for mobile communicationso.
The network NW100 may include one ot networks such as the
Internet, intranet, LAN (either wired or wirclcos), public

telephone network (sithar analog or digital), morile line

10
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gwitching notwork/mobils packet switching netwnrk ot

and egatellite communication network, Alsn, the network
NW100 lncludes o network connected te a plurality of routers

5 through which packets are transmitted while being routed.

PDC/PDC-P scheme or Ll like, paging network, PHE networlk, i
The NR control section 102 1o connectod to the wireless

interface serction 104, sarvice server interface section 106,

and gateway ocction 108; comprises a storage for staring

network control programs, programs spucifying wvarious

10 communication processing procedures, and required daTa; and

controls Lhe nelwuzk NW100. The wireless interfacce scoction

104 15 connected to the NW control section 102 and ¢enables

wireless communicationgwith thao communication terminal 200.
The service server interface section 106 ls cummected to

15 the NW control section 102, and has an intertace rtunction
with the lnformalion converting apparatus 400 and contents
server qgroup HNO. The gateway section 108 1s connected Lo
the NW control section 102, and has a gateway function with
respect to other networks.

20 Fig. 2 ie & block diagram showing a schamatic
confiquration ol Lhe NW control section 102 shown in Fig.
1. The NW control saection 102 is dapirted 1n t'lig. 1 as being
coucdiitrated at one locationwithin thecnetwork 100, However,
the NW control may alsn he carried out at a plurality of

20 locations in a decentralized manncer (i.0., a plurality of

NW control seations may he provided within the network NW

11
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100). When the network NW1l00 is formed by a plurality cf
routers and transmission lines and the like connecliay Lhew,
for examplc, thc NW control egection may be constituted by
Tthe plurality of routers.

The configuration and operation of the NW control
secllon 102 will uouw e explained.

The NW control section 10?2 comprises, at least, a
control section 110, a rescurce nmanagling gection 112, a line

switeching section 114, a contents managling section 116, and

an information conversionmonaging soctionll8. The control

sacrtion 110 controls the whole NW contisul seclion 102 in

a2 centralizedmanner. Also, thecontrol sectionlilicontrrols
nutual information exchanges between apluralityof function
blocks connarted therato. IMurther, as requiregd, the control
ccction 110 instructe the resource managing section 112 to

change amounts of allocation of varlous Lesvurces assigned

to or used in terminals, calls, flows, or sassions under
countlrul or stop allocating them. In addition, when
commmications are newly started, the control sectlion 110
instructs the resourcc managing scetion 112 to allocate
resources. On the other hand, concerning Lermlinals, calls,
flowe, or secggions undaer control, the control section 110
insLrucls Lhe line swilcdliing section 114 to switch lines
for transmitting information within the netwoxk NWIi0D or
carsyoul lineswitching/routingcontrol for switchingpacket

routing in the case of a packet netwark as raquired. Also,

12
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the control sectionll0orders routingcontrol of information
signals fromother networks asrequired. ‘tfhecontrol section
110 instructs the contents managing section 116 on media,
encoding schemes, encodingrates, andthe llkeof information
being communicatcd or about to bo communicated for each
terminal, call, flow, or session. When informallion exchange
i$ necessary in terminals, calls, flows, or sessions under
control, the contrel sectiocn 110 instructs the information
conversion managing sectiaon 118 aon infarmation media,
encoding schemes, encoding rates, and the like before and

after conversion.

The resourcoe managing section 112 is connected to thae
conlisol secllion 110, and vrders chalges in allocation of
various rascurcas (rosource management) such asthewirelepss
interface section 104, wired/wirelesos information

transnission lines within the network NW1l00O such as wired

transmigsion lineswithin the networkwhich are not depicted,

and apparatus for Lransmisslion, and amounls of gdllocalion

of resources far each terminal, call, flow, or seassion. The
line switching sectionll4 isconnected to the control section
110 and controls operatlons of the gateway section 108. The
line owltching cscetion 114 not only controls routing of
information signals from other networks, but also swllLches
lince for tranemitting informationwithin the network NW1Q0O

and carries out switching conlrol {(llne swliLchilng/rcouling

control) of packet routing for each terminal, call, flow,

13
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or session in a packet network.

011 the other hand, the contents managing section 116
is connected to the contral section 110, For earh ferminal,
call, flow, or session, the contents managing section 116
manages nprovided contents, intormAation media, encoding
schemes, esncoding rateg, and the like, and ordor=s modia,
encoding schemes, encoding rates, andthelikxe o lnformation
being communicated or exchangas informatilonwith the service
server qroup 300 and lnformallon cogverliny appasrdlus 400
bywaycf theserviceserverinterfacesaectionll6 as required.

The information conversion managing section 118 .1s

connecred to the control section 110. The information

conversion managing goction 118 determines whether or not
information conversion is required for a Lermlnal, call,

flaw, or session, and manages information media, ancoding
schemes, encoding rates, and the like before end after

conversion when it 1s determined that the information
convcerglon 18 necesgary. ANlco, when noceesgary, the
information conversliounl munaging seclion 118 ifusbtructs,. by

way of the service server interface section 106, the service
server group 500 and information converting apparatus 400
on media, enrcoding srchemas, ancoding rates, and the like
of information being communicated or exchangco information
therewith.

The communication tcxminal 200 shown in Fig. 1 ie

connected to the informatlion terminal 300, and carries out

14
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wireless communications with tha wireless intertace section
104, Here, Lle communication terminal 200 may bc any of a
pager, a PHS terminal, a mobhile tarminal (including one
conforming to IMT-2000) , amobile information tcrminal (PDA)
equipped with a communtication tunction, sand the like. In
particular, the mobile tcrminal may be one having an email
function or a tunction of getting access to Lhie Ialerngt
(c.g., an i-scheme (service name) terminal providad hy NTT
DoCoM¢o, Inc. (company name), qaud tlie like).

Fig. 3 is a block diagram éhow'ing A Schematic
counfiyuration of the conmmunication terminal 200 shown in

Fiqg. 1. ‘''he communid cation terminal 200 comprises, 4t least,

a control ccction 202, an antenna saction 204, a network
detecting section 206, network communicaling sections 200,
and a terminal interface section 210. The control section
202 coutiols the whole communication terminal 200 in a
cantralized manner. ‘'he antenna section 204 1s connecled
to the network dctecting egection 206 and network
communicating secllions 208, arnd enables wireleass
communicationswith thewireless interface sacctionl04. ‘'lhe
nelwork detecting section 206 is connected to the control
saction 202 and antenna section 204, and detects at least
cne network NW100 to which thec communication terminal 200
is connected. The nettwork communicating sections 208 are
connected to the control psection 202 and antenns section

204, angd carries out communications with at leasl ulle uelwoulrk
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NW100 detecctod by the network detecting section 206. The
terminal lnlerface seclion 210 1s connected to the control
section 202, and has an interface function wifh the
Informatlon Lerminal 300.

S The information terminal 300 shown in kig. L 1s
connected to the communication terminal 200, and broweos
contents froem the contents server group 500 by way oI the
networkNW1l04d. Nnlso, thoinformation terminal 300 comprises
a structure for detecting an envirommenlt (slatus of

10 placement) inwhich it exists. For example, tha information
Lermizial 300 can be seadlized 1f peripherals such as various
sansors, printers, displ aQR, And imAagea scanners are connected
to an information proccocoing apparatus including known
personal computers, workstations, and informallaon

18 processing tarminals such as PDA while software (inciunding
programs, duala, aond Llie like) for realizing information
providing servicar ot the mobils communication system

according to the present invention is ingtalled in the

information processing apraratus.
20 Fig. 41 1s a Dblock diagram showing 3 schamatic
confiquration of Lhe lnformation terminal 300 shown in Tig.

1. The information taerminal 3300 comprisas, at Ilesast, a
control section 302, operation I/0 secticna 204, an audio
I/0 saction 30A, a visual T/0O section 308, an environment
25 detecting section 310, & communication interface 312, local

devices 314, and a storage section 316. ‘the control section

16
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302 controls the whole informatlien terminal 3NN 1in a
centralized manner. The control section 302 has an internal
memory for storing control programs fuch as an OS (Opearating
system), programs defining vafioua processing procedures
5 and the like, and required data; and carries out various
information proccogsing opcerotiong aceording to theeo

programs and the like. 7The operatlion 1/0 sectlons 304 ars

connectaed to the control saction 302, and makes it possible
Lo lnput/oulpul operalions, The uperaliuun I/0 sections 304
10 include, for example, various pointing devices such as a
nouse, keyboards, image scanners, and digitizers operated

by users. The audio I/0 section 306 1s connected to the

control section 302 and includes, for example, microphoneas,

speakers, and the likxewhichmake iL posslble Lo lupul/outpul

18 sounds. The wisuval T/0 section 308 18 conmected to the
control section 302 and includes, for example, video cameras,

digital cameras, anddisplayapparatus suchasdisplayswhich
make it poasible to input/output imagee. The environment
delectlng seclLion 310 is connecled Lo Llie coutiol section

20 302 and includes apparatus for datacting an environment in
which the information terminal 300 is placed, for exanmple,
such as apparatins for detectiing an electromagnatic wave
environment, apparatua for detcecting gurrounding
environment. intormation (e.g., inside a train or bus, inslde

25 o theatcr, hogpital, or the like, cte.) roported from the

outside by local wireless means such as Bluetooth, apparatus

1/




CA 02392007 2002-04-09

FPOL~4006-00 I

for detecting the outside hrightness, and temperature
detecting apparaztus, The detecting mcone for detecting
changes in an envivranmant in which the object to be inspected
exists may also be provided in other spparatus such as the
5 coammiinication terminal Z00. ‘Yhe communication Lerminel 312
is connccted Lo the control section 302, and has an interfara

tunction with the terminal interface secbion 210 of the

communication texminal 200. The 1Inral devices 314 are
connacted Lo Lhe cuonliul section 302, and realize regpecctive

10 functions. The storage sention 3(6 18 storage means such
as menory devices like RAM and ROM, fixod digk devices such
As hard disks, Tlexible disks, and oplical dlsks; and stores
varicue tables, files, databases, and the l1ikma Tor use in
varlous processling uperalions.

15 The infarmarion comminication terminal 250b shown in
Fig. 1 is an integreted information communication terminal

aquipped with the runction of the communication terminal

200 ond the function of information terminal 300, and

comprlses consliluents similar to those of the communication

20 terminal 200 and information terminal 30U.

In the embodiment compricing the {foraegoing
configuration, the intormation terminal 300 carrcles oul
wireless communicotions with the network NW1I00 by way of
the communication terminal 200, sO as Lo receive data

25 concerning contonte provided by tha contents server grmip

500, thereby ma'king it possible Lo browse Lha contents by

18

l
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utilizing a browser incorporated thersin. As wiil be shown
in datail in the following, if & change in an cnvirxonment
or the like concerning an ahjert is detected here in any
apparatus of the mobile communication syotem, at loast ono
appAaratns relaring to the change in environment or the like
i=s notified of the rcoult of dotection. In thus notified
apparatus, varlous resources &are set up so as Lo respoud
to the changed environment, and they are automatically
switched.

Fig. S5 1s 3 block diagram showing T™ha confilgurartion
of the information converting apparatusc 400 ghown in Fig.
| .

The information converting apparatus 400 has a function
Of convertling Contenté .f.E:OIII Lhe contents server group 500
or information from a commimication terminal existing in
the network NW100 or in other networkc into another
information format according To an instruction [rom Lhe NW
control ocection 102. Ae shown in Fig. 5, the information
converting apparatus 400 cyuprises an NW interface section
402, an information converting section 404, and a control
section 406. The NW interface section 402 1o connccted to
the service servar T/F section 106 in the network NW100,

and transmits/receivessignaloto/fromtheNWcontrol section

102 and contents server dgroup 500, The Iinformation
converting ocction 404 is connected to the NW interface

section 402 and control section 406, andconverls iNlformalion
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signals of the contents ted Irom the NW ilnterface secliovwn
402 inta eanother information format according to an
instructinn tYrom the control section 406. The cuntrol
section 406 rececives an instruction concerning ftrhe
information conversiaon from the NW coulrol section 102 by
way of the NW interface section 402, And notities the
information converting secliun 404 of thus instructced
information.

The ifufuvinmation converting section 4041 hae at laast
one functionnecessary rfor thesystemselecled [sowa TUnNCction
(first function) of changing a transmission quality such
as encaoding scheme and encoding rate in the same medio and
a function (second function} of changing the media itsell.
An example of Lhe first function corresponds to o cacse where
the encnding rate ot 12.2 kbit/s 1is converiLed Lu thiat of
8 kbit/s in audio media. Aleo, even in the casae of encoding
the same sound, there are vdarious audio encoding schemegp
depending on diffaerences in encoding rates and sound
qualllies. The akove mentioned firct function also
includes functions of cronverting information between Lhe
audio encoding schemes. 2An cxample of the second function
corra’sponds to a case where text informalion 18 converted
into audio information. Namely, 1t is a functian at reading
out text informationbyuse ol d speecli synthesizing technique
or the like. The second function alsa inaindes a case where

audio information is converled into text information by usce

20
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of a spaach recagnition terhnique or the like. Further,
various information conversionas auch as converegion of visual
information intn andin intormation explaining the l1mage
therecf can be conaidered. Fig. 6 1lg a table showing a
plurality ol examples concerning the inf.‘ormatioﬁ cConversions
ncenticoncd abovo.

The information converting apparalus 400 comprilising
the structure mantionad above aoperates it it is determined

Lhal aun inforwalion conversion is necessary when carrylng

outt communications in the NW aontrol section 102. Namely,
in the NW contrel section 102, whether an information

conversion 1is necessary or aol ls delerwdned according to

an environment or resocurce status in a call, flaow, or session
for carrving vul comnunications or in communications being

carried nnt. TP 1t 1s detearmined that the information

conversion 1s necessary in the MW control section 102,

lnformation indicating this fact will be repurted te the

information converting apparatus 400 by way of the service
server I/F seclbioir 106, Therefore, such an indication of
information conversion is carriad ant tor each call, flow,
or session.

Tn fthe intormartion converting apparatus 400, Lthus
reportcd Jdnformation indicative o©f the information
conversion is fed into the control section 406 by wday of
the NW intexface scction 402. According to thus indicated

contents, the control section 40€ IlnsLrucls Llie intformation

LS
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convertingsectionq404onthe informationconversionmatching

the indlcaled conlenls.

An exampla of the instruction from the contrnil section t

406 Lu Lhie infortwationconverting section 404 isanindication

-

S5 of information conversion such as nne shown in #'ig. 6. ‘Llhe

ID numbers in Fig. 6 are thoas for ldcentifying terminals,
calls, flaows, or sessions. Yror example, the filrst example
(ID No. 1) shown in Flg. 6 is an information conversion
corresponding to the above-menlloned Lfirsl fuuction. In
10 +this caee, the control section 406 instructs the intormatiaon
converlliag seclivu 404 to conver£ audio information at 12.2
kbit/s into that at # kbiT/s. Upon this instructlion, a sound

at 12.2 kbit/a inputtcd by way of the NW interface section

4U2 is converted into that at 8 kbit/s in Lhe lnfurmaliorn i

15 converting section 402 and then is outputtend to the NW
IlnlLerface seclioun 402 agaln. Thus converted socund (audio

infaormation) ar 8B khit./s is transnmitted by way or The service

server I/’ section 106 to the aimed terminal of the call,
flow, or session corresronding Lo ID Nu. 1. Thu second and

20 thirdcxamplee (IDNos. 2and 3) showninFig. 6are information
convarslons belween Lext and sound corresponding to the
second function, whereas the foanrth axample shown in Fkig.
bisaninformationconversionbetweenmovingandctill images
corrasponding to the sacond ftuanction.

29 Object to Detect Change

The ohject to be inspected may be a change in an

27
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cloectromagnatic wave snvironment in transmission means for
dradiocoarea. Thechauye inelectromagnaticwave environment
corresponds o a change (decreasa) in a transmission quatiity
il & case where a cormunicating terminal is meving indoors
from the cutdoors, or an amelinration ot a transmission
quality attained when the site of communication 1 moved
from a lacation such as a shade of a building where the
electromagnatic wavo ie in a weak state to a location such

as the outside 0I shade where the sLale of eleclLivnagnatic
wave is improved, for example. Also, when a terminal 1smaved,
Lhe elecliomayuatic wave of the cell currently in
communication may hacnma s0o weak That: electromagnatic waves
in its neighboring ccll beccome stronger. As a method of

determining them, changes in The electromaynzlic wave

environmant may be detectad in the commmication terminal
200 according Lo cull determination (e.g., comparison of
reception lavatls ot “"perch channel” in surrounding cells)
or transmission quality monitoring (c.g., measurement of
SiK, theblt error rateofapllot siqnal, Leansumissiondelay,
and the like) .

A case cdsryinyg ovut the cell determination will now
be explained. In cellular type mnhile communications, an
are& is covered with a plurality ¢f cells. Bacc ctations
in the cells transmit signais at the same transmission power
with respective frequenciesa (perch channcls) different from

earh nther. Tn the communication terminal 200, since the
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frequencies of perch channels have heen known beforehand,

Lhe NW delecling section 206 can detcct that the optimal

basa station for communications has changed by measurling

Llie respective reception levels of perch channals of a

5 plurality of hasm stations and comparing the resulls ol
measurement to each othcr.

Tn the detection of changes in a Lransmission qualaity,

on the other hand, the communication terminal 200 measures

various transnission qualily indices in the NW communicating

10 goctions 208 duringcommunications. karexample, SIR, which
iy Lhe ratio in power between aignal and interferance, is
uniquelyrerliared To theblterrorrateand fraenon—reception
rate, which orc tranemission qualities of infarmation, soO
that the bit error rate and [rauwe non-reception rate become

15 Jlower as the SIR is higher. According to the SIR measured
by utilizing it, changes in an clcctromagnatic wave
Aanvironment. aredetected. Also, measurement of Lhhiebitexxor
rate in a pilot gignal makes it possible to measnra
transmission loss. The pilot signal is & signal whosce

20 contents hava bean known beforehand on the receiving side,
5O Ll ¢ Lzausmission quality can be mecacured when how much
this signal is erronaniisly transmitted is verified, whereby
changes intheelectromagnaoticwave environment aredatected.
Also, transmission delay time 1s one of Lrauswmission

25 gqualities. The transmission delay time is obtained when the

time required tor sending a measurement packel for measuring
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tranomission doclay from the communication terminal 200 to
a base station and then sendinyg back Llils measurement packet
from the base station to the communication terminal 200 s
measured. This can dlsu be utilized for detection since,
whaen the electromagnaticwave environnment mhanges, fhenumber
uf resending operations for transmission may change, for
axample, thereby affacting the transmission delay.

Also, the objcct to be inepected may be changes 1n
surrounding environments provided by the surroundlngs ol
a terminal, ouch ac a rlde on & bus or train. Therefore,
changes in surroundlng enviromuents detected by information
provided by local wireless means sNich AS wireless LANS,
infrared communications, and Bluctooth coan become the object

to be inspected. ''he NW detecting section 206 in Lhe

communicatlion terminal 200, and the environment deteacting
section 310 in Lhe informdlion terminal 300 are provided
with localwireless interfarrs. Localwireless systems have
been introduced into buses, trains, bulildingo of librarios
and the like, andso forth, inwhich the communicallion Lerwingl
200 and information terminal 300 can recelve signals by way
of thelr interlaces, whereas c.;l'mnlgas in surrounding
anvironments can easily be detected if the system 18
consliucted 0 as to notify that it is inside a2 moving body
such as a bus or train, for examplie, or inside a building,
while the texminals canobtain thisnotification fromsignaly

recaeived by the interfaces.
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The object to be inspected may bhe changes 1in
capabilities of a terminal such as a change from o tcrminal
capabla of displaving high-density images to one incapable
thereocf. In thlis case, modificationa in the configuration

5 accompanying changes in terminal capabilities can alsc be
detected automatically in the NW control section 102 of the

networX NwWi00, the communication terminal 200, and Llie 1ike.
Modifications in networks in use, such as thonsa in A

case where a comuunlcalion palli is changed to a network having

10 a different transmission quality, terminal capahility, or
the like, may become the ocbject to be inaspccted. An cxample

OoT This rase is one where a communication Lezwminal which

can utilizo both of a cellular mobilae communication system

and a wireless LAN system 1s swllched belwadn these different

15 naetworks. In the case whera The comminication terminal 200
is initially communicating in the ccllular mobile
communication system, whether thewlreless LAN sysLem, whilcl
is the othcr cyotem, can be utilized or not is determined
bymeasurlng Lherecepllonlevel or thelike in theNWdetecting

20 saection 206. In the casae whare the wireless T,AN system 1s
more favorable for the user from the vicwpoints of
transmigsiom quAality, capabiiity, and the 1liXe while
communicationsarepoaaible, owitching (changing) iscarried
out. between the systems (netwerkst.

25 Also, changec in providad contents, such as those in

the case where contents including moving images and sounds
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arc switched to contents including still images and texts,
can become Lhe object Lo be .Luapéc.;ted. In this case, changes
in the provided contants can be detected if the rcontents
provided by Lhe voulents server group 500 are managed in

a centralized manner by the contents managing section 116

Oof the network NW100 and the like.
Notification of Change
When an cnvironmental éhange or capability change is

detected concerning The above-mentioned objgct Lo be

ingspected, its reolated apparatus or function is notified
of Llieresul Lol deleclion. Namely, informationneeded after
tha changae or information cnncAarning rhe media to be used,
required quality, and the likc arc reporteod to necessary

apparatus and the like, whereby 2 NetwWOork resource recuired

for transmission is secured. For aexample, a change in the
envlironmenl where Lue object to be inspected exists or in
the capabilifty tharanft is reported trom the terminal or the

like to the network NW1l00, or vice versa.

Setup Oof New Environment

Each apparatue or function thus notifiad of the change

secures a resource and Lhe like, aud sets up a communication

environment (a wireless channel, transmissinn means within
a network, or the like). For example, when the network NW100

is notifiad, under the control nt the control section 110

in the NW control section 102, the resource managing ccction

112 reallocates resmurces, the line switching section 114
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allocates network lines satisfying reqmired transmission
quallly, Lhecoutentsmnanagingsectionlléinvestigateomedia
of provided contents and the like, and the information

conuverting section 110 prepares for converting modia and

5 so forth.

Switch to New Environment

Rach apparatus or function having compleled Lhe selup

ag nmontionced above switches to a new cammanicafion

environment or the llke.

10 Therefore, while communication envirnnments and the
like liave not conventionally been awitchablc in responecs
to user p.n:v'l' ronment.s, the mnoblle conununlcul;.i.ou SysbLew
according to the prosont inventicon and the resourcae switching
method thereol can automatlically execute switching in -

15 responsetoenvironments. Foreaxample, switching inthe same
wedid 18 podsilble in such 2 manner that, in order to attain
stronger resistance to errors in the state where Lhe
transmission quality is unfavorable, the audioc codec 1is
changed to one with a decrievdsed awount of audico information

20 and increased information bits for rorrecting arrors, the
sound quality is changed in conformity teo osurrounding
environmants, the size and rineness 0f letters are changed
su as to be easily seen by users, ond so forth. In addition,
switching hatween ndl1tterent media is possible, for example,

25 such that visual Information ie automatically switched to

AUATO Intormation when the surroundings become dark.
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Parther, 17 the satiip 18 etfrected such that contents
and communication meanas arc converted and switchaod

automatically in response to changes in the capability of
a terminal, or oo ao to scecurc and modify resources such
that each function of the network, wWireless transmission,
and terminal responds to a chahga from contents consisting
of text informatlion alone Lo counlenls lncludinyg visual
information, the apparatuvs, functinns, and tha |1ke can be
switched in a form conforming to a condition required for
contentR.

Hcre, onc skilled in the art can roadily see that the
mobile comnunicationsyslemand Lhe regourceswitchiingmethod
thaereof are applicable to bidiraectional communications such
as videuvplione systems.

An example ot operations orf thus configured moblle
communication system according to the presaent invontion and
the resom;'ce switching method thereolf wlll nuw be explained
with refarence to Figs. 7 to 10.

(1) Case where a change in an environincnt surrounding
R terminal is detected, and a media conversion tor contents
is carried out.

Flg. 7 1s a chart showing an example of communication
sequence in the case where contents transmittaed to a terminal
are changed from text information to audio informallon when
an optical sensor datacts that the surroundings of the

terminal have become dark. Here, Flqg. 7 concepludlly shows
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only tho part relating to the present invention in the
communicalion seguelcy.

First, the information terminal 300 raceives contents
Of Lext information from the contents sexrver group 500 by
way of the naetwork NW1 00 (step S/0Z2).

The environment detecting ocction 310 of tha
Informarion terminal 300 detects an environmental change
when the surroundingbrightness is lower than a pradetermined
threshold (step S704). When notlfled of Llie environmental
change, the control section 302 refers to setup intoarmarion
stored ln llieslvrage section 316 forresponding to the changce.
Then, the contral sacTion 302 prepares forallocating varlous
resources so as to change tho contents from taxt infbrmaticn

To audio 1information according to Lhe relerred setup

information.

Subseyuenlly, the control section 302 tranomits en
aucdh o informatrion switching request to the communication
terminal 200 by way of thc communication interface 312,
whereas the audio informallon swilchilng request 1is sent to
tho control section 110 of the network NW100 hy way of tha
communicatlon Llerminal 200 (step 5370606) .

The control gectian 110 of the NW control section 102
11otifies the contents menaging asaction 116 and information
conversion managing section 118 to change text information
to audio information (media conversion instruction), and

alsn instructs the corresponding information convertlng
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apparatus 4100 and contents server group A0 to do so hy way
of the service server interface section 106 (ctcecp S$708).
Ae a conseduence, the text information provided by the
contenls secver group 500 is fed into the information
S5 converting apparatus 400, and this text information 1is
converted into audic informotion in the information
converting apparatus qUU (step $S710). The conversion [row
text information to audio information in the information

converting apparatus 400 can be elffected by utilizing a

10 text/sound converting apparatus shown in .lapanese Patent

Appllcalion Laid=Qpen No. HEI 5- 165486, and thce like, for

example.

The control ccction 110 of the NW control gsection 102

notities the resource managing secliovn 112 to change a

15 resourcae within the network NW o a resolrce corresponding
toanaudlosiyndl, e.¢., anetworkresocourceofalincowitching
scheme, wherahy the resource managing section 112 allocales
resources in the network NW including a connection from the
information converting apparalus 400 tv the terminal (step

20 €712). ©On the other hand, the control section 110 ot the
NWconlrol seclionli2notifies the resourcemanaging cection
112 to change a wireless rasonrre o A resource corresponding
to the audio signal, whexeby the rccource managing section
112 sets and allocates wireless resources (stap $714 to slep

25 8716).

After the resources are completely allocalLed,
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resource setting completion report ie transmitted from the
communication terminal 200 to the lnformalivit Lerminal 300
(ctep S718). In the information terminal 300, switchiné of
resources 1s executed (step §720), aud contents of audio
information are received (step $722). Also, the infarmation
Lerwilinal 300 nolifies the communication terminal 200 and
the NWcontrol sectionlO2onfthenetworkNWlU0Oof the switching
completion report (step £724).

Due o the toregoing operation, not only various old
resources are released in the communication terminal 200,

network NW100, information converling apparatus 400, and

contents sarver 500 (step §$726), but alsn the nld nerwork

resources inwireless channel and in lines within thec nctwork

NWINO (1inem wWwithin the NW) are released (step 5728).
Though the above-mentioned embodiment exemplifies a

case where the communlication termlinal 200 and information

terminal 300 are realizad as housings indapendent. from each
vllier, i.¢., as the separate type information communication
terminal 250a (see kig. L), the information communication
terminal is not reatricted to ouch o form, whereas ocne housing
inwhich the communication terminal and Infotmwalioin terminal
aro appropriately assembled together, i.e., the integrated
informatlon commuinicalion terminal 250b (see T'ig. 1), may
be employed as well.

(2) Cdse wliere a change in a wireless environment

(transmission capability) is changed, and the rate ot image
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codec is converted.

Fiy. 8 is a chart showing an example of communication
sequence in the case where a change in awireless environment
(transmission capability) is detected, and the rate of 1mage
codec is converted. Here, Fig. 8 conceptually shows only
the part relating to tho present invention in the
commilnication sequence.

Firet, the information terminal 300 receivas high—rate
visual informatlon coanleunls fiom the contents server group
500 by way of the network NW100 (stepn SKHOX) . Also, wilreless
chainiel have a high-rate tranamisceion copability.

he NW communicating section 208 of Lle cuuanatilication

termingl 200 dotects a detarioration in a ecommunication

environment when the comumunicalion gquality exceeds a

predetermined threshold (step S80U4). When detecting the
environmental detericoration, the control gection 202 refars

to the setup information stored in the storage means withiin

the communicotion taerminal 200 for responding to the
deterioration. Then, qccording to thus referred setup
information, the control section 2N2 prepares tor allocatlng
vdiivus resgurces so as to change the vicual information
transmissinn ratetno low-rate visual information. Further,
bywayof the NW communicatingcection208, thecontrol section
7202 transmits a transmission rate lowering requeslL Lu Lhe
control msection 110 managing the network NW100 (staep S806) .

Here, the communication terminal 200 sends an encoding rate

33
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lowering instruction to the information terminal 300 (step

5808).

The control ocction 110 of the NW control section 102
notifies the contents managing secliovi: 116 and information
conversion managing section 118 to change the visual
informwmallon LO low-rate visual information, and inatructo
the corresponding information convarting apparatus 400 and
contents server group 500 to do so by way of the service

servar intertace section LU (step 5810). AS a conseqguance,

the high rate visual information provided by the contents

server group 500 1s fed 1nlo Lhe iunfurmation converting
apparatus 400, whereby the high-rate vigsual intormation is
converted into low-rate visual informaticn in terms of
ancoding 1n thea image converting apparatus 400 (step S812) .

The control soction 110 of tha NW control section 102
notifles the resource manaqing secliocan 112 to change a
resourcewithin thenatworkNwlnNn toa rasonrae corresponding
LO ¢ low-rale image signal, whereby the rezource managing
seation 112 allocates resources within the network NW1l00
(step $814).

For changing a wilreless resource Lo 4 resource
corroeponding to the low-rate image signal, the control
seclLionll0of LheNWceouliul sectionll02notifies the xesocurce
managing section 112 to 1lower the wirelass channed
Lransmission rtale, whereby thus notified resocurce managing

section 112 sets and allocates wireless resonrces (step S8l6
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to step S$S818).

After resources are completely allocated, a l

transmission rate lowering enmplation report is transmitted

fronm the communication terminal 200 to the information

terminal 300 and the network 100 (step S5820). In the [

informetion terminal 300, on tho other hand, switching of

resonrces 18 exXecuted, whereby contents are recelived as

low=rate visual information (staep $822).
Due to the [oregolnyg vperation, not only various ecld l

resourcaes are released in the network NwIiOf, informarion |

couverting apparatus 400, and contenta scrvex 500 (etep S824),
huit alsn Tha nld network resources in wilreless cliainmel and

in linco within the network NW100 {(lines within the NW) are

released (step 582¢6).
Though the above-menfioned emhodiment exemplirfies a

Lase wliere the rate of image codec ia lowerced, it is also
applicahle tomedia conversions todata having a small caumounl
of information such as text information, for example. Alsao,
though the above-rmenlloned aubodiment exemplifies a case
where the cammunication terminal 200 and infarmationterminal
300 ate realized as housings independent from cach othor,
i.e., astheseparatatypaintormationcommunicationterminal
250a (see I'ig. 1), the information communication terminal
18 nof restricted to such a form, whereas one housing lit

which the communication terminal and information terminal

Are approprlately assembled together, 1.e., Lhe inleyrated
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information communication terminal 28%0b (gsceo Fig. 1), may

be emploved as well.

(3) Cagoc where a chango in the position of a terminal
1s detected, and media and transmisslon means foxr couleals
are converted.

Fig. 9 1y a cliarl sliowing an example of communication
sequence in the case¢ where a change in the pn=ifion of a
terminal is detected, and media and tranomission mcaono for

contents are converted. Here, Fig. Yconceptuallyshowsonly

the part relating to the prcoent invention in the

communication seqguence.

First, the information communication terminal 250b
(comprising the structure shown in I'igs. 3 and 4) receives
~ontantsoafvisnal information tromthe contents server group
500 bywayof thonotworkNW100 (step S602}. Here, thenatwork
NW1001isanetworksultable fortransmitting/recelving visual
information, e.qg., a packet switching type network or the
like.

The environment detecting section 310 of the

information communication termingcl 250 detecte an

environmental change when the change in terminal positlion

exceeds a predetermined threshold (step 5604). The
deLeclLlon of chanye tady dlso be effected, for example, when
a change the cell which terminal is locataed is detected by

d tell delerwination, the terminal measures its own position

according to GPS, a movament is detected by an acceleration
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sensorinstalledinthe terminal, andso forth. Whennotified

Of the environmental change, the control section 302 refers
to the setup information atored in the atoragc scction 316
Tor responding to the change. Then, according to thus
roforrod gotup information, the control ecctlon 302 prepsares
for allocalling varlous resources so as Lo clianye couilenls
from visuval information to audic information.

When resources are completely allocated, an audio
informarinn reaqbest signal 1s trransmitted tTrom the
information communication terminal 2$Ob to the control

section 110 of the network NWl00O hy way of the communication
interface 312 (step S606).

Upou recelvinuyg the audiov information reguest signal,
the controel section 110 o0f the NW control section 110 notifies

the regource managing section 112 to change a repoource to

a2 resource correspondling to an audlio signal (step S608).

Further, the controcl saction 110 of the NW control section

102 nollfles Lhe conlenls managling section 116 and

Information convarsion managing sactien 118 tao change

information into aundio information, and instructs the

corresponding information convertling apparatus 400 and

contento gerver group 500 to do oo by way of the sorvicoe
server interface section 106 (step S610). As a consequence,
the visgual infoxrmation provided by the contents server group

200 is fed lnto the informalion converilinyg appdraluys 400,

Inthaeinformationconvertingapparatus 400, thevisual
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infermation provided by the contonts serxver group 500 is
converted 1into audio Iinformatlon (S612). Also, the
informotion converting apparxstus 4100 transmits both audio
and visual contents to Lhe nelwork NW100 (step 3614). This
r;imé at preventing information from losing at the time when
swilching tuelwork resources.

When it is verified in the anontents managing section
116 of the NW control section 102 that both auvdioc and visual
intormation items are transmitted, the NW control section
110 of the NW control cection 102 changes various resources

corresponding to the communlicalion Lerwminal 200 with vxespect

to the resocurce managing saction 1172 and line swirtaching
section 114. Namely, the line asawitching oscction 114
instriacers rha wireless intertace section 104 and gateway
ocction 108 to change rescurces (stoep S616).

Here, by wav ©of the wireless ifunlerlface sectlion 104,
the NW control section 102 specifiss A rthannel allocated
to thie information communication terminal 250 and the like
(step S618). Also, the Information communication terminal

250b carries ocut a switching opcration for a communication

channel or the 1llke ({(step 8620), d4dnd ireceeives auwdlo

information contents by way of thus switched channel (step

S622) .
Upon receiving the switching completinn ranpart trom
Llhie iunfotmaLionconmunicationchannel 250k, thenetwork NW100D

carriasoutprocassing forcompletingchannel switching (step
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£626), rclcuschd old resources ¢f the network NWIQ0O, and

instructs the informalivn counverting apparatus 400 to
transmit audio information alone. Theraatter, the
information commuinicaelbion terminal 250b receives only audio
information by way of the information converting apparatus
400 (stepy 3629).

Here, if tha infoarmation communication terminal 250b
movesocut of the gervicecarcaof thenetwork NW100 (hereinafter
reterred TO as netwbork NW1l) or fails Lu counect with the
current nctwork NW100 due to a deterioration in the sTarms
Oof propagation and Lhe like, communications can be continﬁed
by switching to another natrwnrk (hereinarfter refarred Lo
as network NW2). In thio cace, an audio information request

signal and an NW switching request siqnal Lo Llle nstwork

NW2 are gsent out. ThenetworkNWl1l having received the reguest
for switching Lo Lhe network NW2 reguests the NWZ2 to oct
a resource necessary for communications, and instructs the
information converting apparatus 400 to executa the
above-mentioned step S614 for the nelwork NWZ as well. The
networkNwW2 octs arcecurce inresponse to the setting reqest,
and transmits to Lhe ganelwork NW 1 notificationa of the
completion of resource setting and tha dastiination TO which
Lbewireless communication channel is awitched. The network
NWl having reaeceived the natitications executes the
above—nentioned step S$618 without carrying out the

above-mentinned step S616. Subsequently., the information
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communication tcrminal 250 cxecutes the above-mentionaed step
5620, and carrles out communicdalions iua the above-mentioned
ctep $622 by way of the network NW2. Also, 1in the
above-mentlioned slLep 3624, Llwe ilformation communication
terminal 250b transmits a notification of the completion
ol swilclhing to tlie network NW2, whereby the nctwork NW2
executes the abhove-mentinnad step SbZ26. The network NW2
notifies th;: network NW1 that processing for completing the
swWitching 1s eXecuted, whereby thus notified nelwoursk NW1

releases regsourcco.

Though the above—-menlioned switching process from the
natwork NW1l to another network NWY is A network-driven
switching proceas in which the network NWl esonds an NW
swih-.h‘ihg request signal TO the networX NwWZ, it may also
be a torminal-driven switching procaess in which the
information communicatlon leswiiial 250 itself directly
transmits the NW switching ramiast signal To the network
NW2, 3u as tu carry out switching.

Though the above—mentioned embodiment explalias 4 case

wherethe informationcommunicationterminal 250bisutailized,

the separate type ilnformallofl coavuunication terminal 280a
(communication terminal 200 + information terminal 300) may
also be ulllized.
(4} Application to a video monfarence system
Acase where the mobile communication aystem according

to the presant invention i appliied ta a video conrerence

40
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system will now be explained in dctail with reference to
Fig. 1U.

Fig. 10 i=s a view ghowing an cxample of image realizing

a video confexence employing themoblle commuilcalivu syslew

5 according to tho present invantion. Here, Fig. 10

conceptually shows only Lhe parl of video conference systen

relating to the present invention. Also, the Tollowing

gxplanation exemplifies a case where a change in tecrminal

capability or in fransmission capabllity of a wireless area

10 is detected, and an encoeding convergion is carried ocut.

#irst, it is assumed that a video confervence lyg lield

by uce of a large—-cize TV sat with a party in another nftice

counnecled wilthh & VPN by way of a wireless LAN (network NW1l).

Hare, if one of parties of tha viden conterenca goes outdoor
15 withamobile phone, thc nctwork NW1 ie notified of the change
in terminal, whereby the communication nelwosk J1is
automatically changed from the wireless LAN (network NW1)
to 2 mobile commundcaliouw network (another network NWZ),

whereas contents ara converted trom high-definition visual
20 information for the large =ize TV get to a high-compression

visual intrormation for a moblle Terminal.

When o paxticipant ridee on a bus with a moblle phone,
an envirocnmental change ls delecled by local wireless means
puch as Bluoctooth installed in the bﬁs, wheraby contents

VAS are automatically converled from audio information to text

information, and then are providad.
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As in the foregoing, employingthemobile communication
syetam according t.o the present invention enables “netwark
seamless” for roaming between different kinds of nctworko,
“contents seamliess” ror converting different Kkinds of
encoding or media thercbetween, and “devicoe seamless” for
making 1t possible to utilize optimum I/0 devices in
conformity to eurrounding environments. Here, one skilled
it Lhe del cdun readily see that the mobile communication
system according to the present inventinan ran be carried
out in bidirectional communications such as videophone

systems, for example.

Othcxy Embodimoentsgs

Though Lhe foregoing explanaglion exvuplifies a case
where embodiments of tha mobile communication systenm
according to the present invention and the resource gwitching
method thereat are raallized independently, the present
invention should not be restricted to the above-mentioned

embodinencts. For example, one skilled ln lhe arl Ccaulzeadlily

sel that the above-mentioconed emhodiments cAan he combined
together. Also, while the above-mentioned embodiments

axemp | ity a cAse where the NW control section 102, wireless

interface section 104, aexrvice sexrver intcrface scction 106,
qatewaj/ section 108, information converting apparatus 400,
and contcnto ocrver group 500 are shown ae independent natwork
resources, one skilled 1in the art can readlly see Lhigal Lle

above-mentionod embodiments can be carried out in apparatus
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inwhichanypartaof these conotitucnts are combined togaether

as appropriate.

Though thec obove-mentioned embodiment eaxemplifies the
service, system, scheme, and Lhe like ol NTT DoCoMo, Inc.
(company name), it is also applicable to sarvices, systems,
schemes, d4nd Lhe like of other companies having similar
functions.

Further, though the above-mcntioned ombodiment
axemplifies the procedure ol allocating new resources and
releasing old resourcea, onc gkilled in the art can readily

see that, without changing a physical chauugl in a wireless
axQa or netwoxrk NW, its transmission rate or the Aanrnding
rate of cuntents to be communicated can be changcecd alonc
as required.

Froin the foregoing explanations, it will be obvious

that the prasent invention may be varled ina iuduy ways. 3Such

varlations are not to be regarderd as a dapartunre trom the
spirll and geope vf the invention, and all suchmodificationa
AS wounld he ohvious to one sKilled in the art are intended
to be included within the pcopc of tho following claims.
industrial Applicability

In the proeent invention, as mentioned above, if an
environmental change concerniuy any vbject is detected in
any of apparatus of a mobile communication system, Aa_g.,
a moblle Legminal, ann information processing eapparatus

connected to the terminal, a node within a comminication
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network, a node connccted to the networxrk, and tha llke, at
least one apparatus relating Lo Lhe change is notified of
the reault of decteoction, whereby various resources are sar
up and switched in thus nolllied apparatus so as to respond
to o now environment. This automatlically aliminates seams
(restrlcilons) resulting from changes in communication
environment and tarminal capahi lities and the like, whereby
a seamless network is constructed with respect to various
enviranmantal changes. Namely, Tthe presenl iunventiou
enables “network gceamlcoc” for roaming between different
kinds of networks, Y“conlenls seanless” for converting
different kinds of encoding or media Therebetween, and
“"device seanless” for making it posaiblc toutilize optimum

I/0 devices in contfaormity to surrounding environmenls.

Alszo, though the conventional mobile comminicarion
system have ralled to aulomiallcally switch communicetion
environments and tha like in response to user environments,
Lhe presenl iavention can automatically exccutce switching
in rasponse to environments. Different qualilles ln Lhe sawme
media can also be awitchcd.

rurther, the present lnvenlLiun enables switching
betweecn di fferent media, and alsomakaes 1t possible tomodaty
apparatus and funcliouns in a form conforming to conditionos

under which contents are required.
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CLATMS
1. A moblle communlcaliovun system comprising:
detccting mecans for detecting at least nne 0t A change
in an environment in whlich aii vbject to be inspectcd cxiots
5 and a change in a capability of said nhjecrt. to be inspected;
reporliny means foxr notifying one or moro apparatusas
ralating to said change detected by said detectling means
of at least a result of caid detection;
settingmeans fornewlysettingatleaslouneof anetwork

10 resource and an information format in conformity tn sfaid

change detected by sald delecvtilly means; and

switching means for switching sald network resource

aud iuformation format inte a contcont zot by said setting

nmeans .

15 2. A mobilo communication system acconrding to claim
{, wherein said obijeclL Lo be iluspected includes at lcast
ona of a communication terminal, transmission means for a
radlo ared, and transmission means within a network.

3. Amobile communication system accourding to claim

20 1, wherein said network rcegource includes at least onea of
a wireless communication chaunel, & transmitter/receiver,
a linec within a network, a communication node apparatus,
acommunication lerminal, an information awitching apparatus,
and an information converting apparatus.

25 4. A wbile communication system according to claim

1, whereln said switching means includes informatlon
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convertlng appdidatus which carries out, as said switching
of information farmat, at least one 0f changing of wedid
for inforuwation transferred over a nctwork and changing of

a transmission quality between the same medid.

$. A mobile communicotion system comprising:

A nartwark, having a resovucrce, for transferring
information to be tranemitted/receivedby amaobhila rerminal;

anetworkconlbLrul saction forcontrollingscaidnetwork;
and
an lnforwation converting apparatus, as information

format switrching means with respect Lo lnforwation

transferred over gsaid nctwork, for carrying out at l(east
one Of changing of medla [vus i1uformation tranaferred over

said noctwork and changing of a transmission quality between

Llie same media in accordance with an inetruction from said

natwork contranl section.

6. A mobile communication system accordang to alaim

5, wherelin said inTormation convesling apparatus comprises:

3 network intertacre sectlon for
transmitiing/ceveiving information to/from a resource

constituting said network:;

an infermation converting soction for converting a

format ot intormationcapturedthroughsdiduwtworkinterface

section intoc another format, and sending out thus converted
intarmarion to sald resource consliluting said network by

way of said nctwork interface section; and
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a contrel section for conlrolling said information
converting section in accordance with an instruction from
sald network control seclLiovu captured through said networxk
interface saction.

5 7. A resuvuice switching method for a mnobile
communication systam, said marthod comprising:

a detecting step of detecting at least one of a change
in an environmant in which an objecl Lu be inspected existcs
and a change in a capabllity of said cbject to be inspected;

10 a reporting step of nollilyiny oue or more apparatuses
rolating teo said changa detected hy sald detecting stap of
at leasl a result ©f said detection; and

a serrting sttepol newly settingat leasL one ol anetwork
resource and an information format in conformity to said

15 change detected by sald detwcting step; and

a switching step of switrhing said netwWork resource
and said information format into a content sot by said setting
step.

8. A rcoource switching methed for A mohile

20 communication system according Lo tvliaim 7, whereln said
objcct tobe inspactad includas at Jeast anent acommunication
terminal, transmission means for a radio arxrca, and
transmission means within A network.

9. A lresvurce aswitching method for a mobile

25 communication system according to claim 7, whereln said

nebwork rgscurce includes at lcast one of a wireless

47




10

15

20

25

CA 02392007 2002-04-09

FPO1-4006-0U0

communication channcl, a transmitter/receiver, a 1inewithin
A network, a communication node apparatus, a communication
terminal, an information switching apparatis, and an
information converllng apparatus.

10. A rasource swlitching merhod Ifor a8 moblle
communicatliun system according to c¢laim 7, wherein said
sewitching step includes a step ot carrying out, as swllchiug
vf said information format, at least one of changing of media
for infarmation transferred over a nelwork and changing of
a transmission quality in the same media.

11. Anetwork coniLroul wethod comprising the oteps of:

receiving a detection reporr of at least one ol a Cliduyse
in an environment in which an objcct to be inspected axists
and a change in 2 rcapability of said object Lo be inspected
from msaid objecct to be inspected;

determining at leasl vue 0of a network rescurcc and an
information format suitable tor saild change specified by
sald deleclion report received from said object to ba
inspectad: and

controlling coid ocbject to ba inspected concarning at
Least oneof salddetermined nelwurkresource and information
format oo that gsaid object conforms to said detaected change.

12. A nelwork control method according to claim 11,
wheroein said object to be insperted i1ncludes at least one
of a communlcaliovn terminal, transnisscion meocans for a radio

area, and transmission means within a network.
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13. A network control method according to claim 11,
whetein said network resource includoe at least one of a
wireless communication channel, a transmitter/receiver; «
line within a network, a communication node apparatus, 2
communication terminal, aninformation swllichingy apparatus,
and an information converting apparatus.

14. A network control appaztalus comprising:

receiving means for receiving A detectlion report of
at least one of 2 chanye in an envircnment in which an object
to be inspected exists and 3 change in a capabilily vl said
vbjuct to be inspected from caid object to be inspacted;

derarmining means rfor delezmining at least one of o
network rcoource and an information format suitable ror said
change specified by sald delection report received from said
object to ba inspected: ana

control means for controlling eaid object to be
inspected concerning at least one v sald determined network

resource and information format so that sajd ohject contorms

To sald detecled clhiauywe.

15. A network control apparatus according to claim

14, wheselin said ocbject to be ingpected 1ncludes at least

ong of a communircation terminal, transmisslon means for a

radic area, and trancmicsion means within a network.

16. A network control apparalus accourding to claim

14, wherein saild nctwork rescurce includes at 1erast one ot

A wireless communication channel, g Lransmitter/receiver,
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a line witfhin a network, a communication node apparatus,

a communication terminal, an information switchingapparatns,

And An intormation convertling apparalus.

Fetherstonhaugh & Co.
Ottawa, Canada
Patent Agents
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